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The abundances and chemical forms of a large group of elements including t h e  t race  metals 
A s ,  Co, Fe, Elo, Ni, Se, V and Zn were determined i n  three whole and fract ionated shale  
o i l s  obtained from Colorado and Utah o i l  shale reserves. The crude shale  o i l s  were rep- 
resentat ive product o i l s  from a n  above-ground, a modified in-s i tu ,  and a t r u e  in-s i tu  
re tor t ing  process and were produced by p i l o t  p lant  or  larger  sized f a c i l i t i e s .  
t a l  abundances were determined by several modern analyt ical  techniques including instru-  
mental neutron ac t iva t ion  ana lys i s ,  energy dispers ive X-ray fluorescence ana lys i s ,  
prompt y-ray ac t iva t ion  ana lys i s ,  and plasma emission spectrometry. 
compared to ident i fy  major differences between elemental par t i t ioning y i e l d s  of the 
various retor t ing technologies and were fur ther  compared and contrasted with reported 
elemental concentrations i n  petroleum. The elements As and Fe were found t o  be  the 
most prominent t race  metals i n  the  shale  o i l  m a t r i x  and As and Se leve ls  were observed 
to  be 1 to 2 orders  of magnitude grea te r  than those reported f o r  petroleum. 
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